Summary.-The hybrid cell line BH2 was derived by fusion between an AKR thymoma BW5147 (HGPRT-) and C57BL thymoma EL-4R (TK-). The hybrid cells showed a near-tetraploid modal number of chromosomes, in contrast to the near-diploid stem-lines of both parental cell populations; most of the BH2 hybrid cells acquired marker chromosomes from both parental cell lines. Inoculation of the parental and hybrid cells into C57BL and AKR mice revealed that the possible admixture of revertant parental cells in the hybrid cell population was < 10-4.
(AEM) can be used as a basis for characterizing various cell populations in the lymph nodes, thymus, spleen or peripheral blood (Ruhenstroth-Bauer & LuckeHuhle, 1]968; Bert et al., 1971; Zeiller et al., 1972; Wiig, 1973a, b; Sabolovic & Dumont, 1973; Dumont, 1974; Jenkins, 1975) .
We believe that the electrophoretic analysis of leukaemias and lymphomas may contribute both to their classification and characterization of the kinetics of the cell populations involved.
In this paper, we attempted to use AEM for characterization of malignant mouse T-cell lines.
Thymidine kinase deficient (TK-) thymoma cell line EL-4R derived from the (Gorer & Amos, 1956 ) cell population by treatment with 5-bromodeoxyuridine (Bubenik et al., 1981a) was hybridized with another line of T-cell origin, a hypoxanthine guanine phosphoribosyl transferase deficient (HGPRT-) cell line BW5147 (Dr R. Hyman, La Jolla, Calif.) using polyethylene glycol (PEG)-promoted cell fusion. A hybrid cell population BH2 (Bubenik et al., 1981b) has been obtained.
The parental (EL-4R, BW5147) and hybrid (BH2) cell lines were used as a model for comparative studies on AEM of parental and hybrid cells. Czechoslovak Academy of Sciences, Prague, and random-bred ICR Swiss mice from a closed colony (Velaz, Prague).
Groups of tumour-inoculated mice (3-5-month-old BlO or AKR males injected s.c. in the interscapular region with doses of 102-107 thymoma cells) containing an average of 5-10 animals were followed for 3 months. Animals dying with progressively growing tumours during the observation period were recorded as mice with tumours.
Cell cultures.-The TK-EL-4R mutant line has been selected from the EL-4 (phenotype: H-2b, Thy 1.2+, Ly 2+, Ig-) thymic lymphosarcoma cell population of C57BL origin (Gorer & Amos, 1956 ) by treatment with 5-bromodeoxyuridine (BrdU). The EL-4R cells are resistant to 100 ,jg BrdU per ml medium and die after 2-3 changes of the selective HAT (Littlefield, 1964) medium. No significant TK activity was detected in extracts from the EL-4R cells and no thymidine-6-3H phosphorylation was observed after pulse-labelling of the EL-4R cell cultures as described in detail elsewhere (Bubenik et al., 1981a) .
The BW5147 thymic lymphosarcoma cell line of AKR origin (phenotype: H-2k, Thy 1.1+, Ig-, la-, Ly 1+, Ly 2-) was obtained as an HGPRT-mutant line from Dr R. Hyman, La Jolla, Calif., via Dr A. Lengerova of this Institute.
The hybrid cell line BH2 was derived by PEG-promoted fusion between the BW5147 and EL-4R cells, followed by selection of hybrid cells in HAT medium as described earlier (Bubenik et al., 1981b) . No (Bubenik et al., 1981b) .
The parental and hybrid cell lines were grown in vitro as described earlier (Bubenik et al., 1981a) and used for experiments from the 10th-21st passage (EL-4R cells) and from the 10th-16th passage (BH2 cells); the longterm passaged BW5147 cells were examined in 6 consecutive in vitro passages.
Chromosome analysis.-A modified conventional Colcemid technique for chromosome analysis was described previously (Malkovsky & Bubenik, 1977) . One hundred intact metaphases were counted in each cell line examined to determine the mode and range of chromosome numbers and the percentage of cells with marker chromosomes. Twenty metaphase spreads were karyotyped in each cell line. No substantial changes in the chromosome constitution of BH2 cells between the 10th and the 16th passage and EL-4R cells between the 10th and the 21st passage were found. Hence, only the data obtained with the 16th passage of the BH2 cells and the 21st passage of the EL-4R cells are given, together with the chromosomal analysis of the long-term passaged BW5147 cells.
Cell electrophoresis.-The cells suspended in phosphate-buffered saline (pH 7-1-7.2) were adjusted to a concentration of 5 x 106/ ml. Anodic electrophoretic mobility of the cell populations was determined at 25 + 0 10C using the automated analytical cell-electrophoresis apparatus, Parmoquant (C. Zeiss, Jena, GDR) equipped with a microcomputer and a data-printing system presenting the results (in Hum/sec/V/cm) as tabulated record print-out and histogram. In some parallel experiments AEM was examined in the Opton cytopherometer (C. Zeiss, Oberkochen, FRG) as described earlier (Bubenfk et al., 1978a) . As a rule, there was good concordance of the results obtained with the Opton and Parmoquant apparatuses (Bubenik et al., 1981c) . Each cell line was examined repeatedly in 4-9 consecutive in vitro passages; a total of 1-2 x 103 cells measured in 4-9 experiments (2-3 x 102 cells each) served for calculation of the mean AEM values and for construction of cumulative histograms.
For control readings, erythrocytes, lymphnode cells (LNC) and thymocytes from BI0, B6, AKR, A.CA, A.BY and ICR Swiss mice were used as described previously (Bubenik et al., 1981c) . There were slight differences among mean AEM values of erythrocytes from various mouse strains (Bubenik et al., 1981c) . Erythrocytes from 2-month-old BlO males (MRBC) were chosen as standard reference cells. In some control experiments mouse lymphoid cells were fractionated on nylon-wool columns (Bubenik et al., 1978b) and simultaneously with the AEM examination of the fractionated subpopulations, the percentage of T and B cells was assessed by immunofluorescence. Thy 1.2 antigen was detected with monoclonal HO-13-4 antibody produced by Marshak-Rothsteini et al. (1979) and obtained as a generous gift from Dr L. Steiner (Massachussetts Institute of Technology, Boston, Mass.). The monoclonal Thy 1.2 antibody was labelled with fluoresceiniso-thiocyanate by Dr P. Mancal (Sevac, Prague) and reacted monospecifically in pilot experiments in the 51Cr-release tests to a dilution of 10-6 and in immunofluorescence to a dilution of 10-3. Surface immunoglobulin (slg) was detected on LNC by immunofluorescence with swine anti-mouse fluorescein-labelled anti-globulin (SwAM/FITC, Sevac, Prague).
RESULTS

Chromosome constitution of parental and hybrid cell lines
The chromosome analyses of the parental and hybrid cell lines are summarized in Table I Karyotype analyses were based on 20 metaphases of each cell line. As can be seen in Fig. 1 and Table I , biarmed marker chromosomes were present in all cell lines. On average, there were 3-47 biarmed chromosomes in the BW5147 metaphases, 1*29 in the EL-4R metaphases, and in the BH2 metaphases (close to the sum of the parental means). Two marker chromosomes, each present in one but not in the other parental cell line, were chosen to follow the co-existence of markers in the hybrid cells. A metacentric marker (M- Fig. 1 ) in 77% of BW5147 metaphases and absent from EL-4R metaphases was chosen. The other specific marker was a telocentric with prominent secondary constriction (AT- Fig. 1 Bubenik etal., 1981c) .
The thymus in the mouse strains examined showed age-related modifications (Table II, Fig. 2 ). Three cell populations were identified which differed in their surface charge and in their time of appearance during life. The first population with the mean AEM of 0-95-1-00 Vm/sec/ V/cm was detected early after birth. During the first month of age it was replaced by the second population, which was electrophoretically slower (mean AEM 0 79-0.86). In the second month of age a third, fast-moving population with the mean AEM of 1-23-1 25 appeared, in addition to the second population. The third population constituted only a minority of thymus cells (3.3-17-7%) and persisted throughout life (Fig. 2 , Table II , Bubenik et al., 1981c) . AEM profiles of BW5147, EL-4R and BH2 cell populations are shown in Fig. 2 Mean AEM values of the parental and hybrid cell lines showed a significant difference (P < 0 001). As can be seen from Fig. 2 (Bubenik et al., 1981a, b) , and the data on the parental cell lines agree with those published previously (Mohitt & Fan, 1971; Taniguchi & Miller. 1978; Suomalainen et al., 1980; Francke & Gehring, 1980 (Wioland et al., 1972; Wiig, 1973a Wiig, , b, 1976 Dumont, 1,974; Jenkins, 1975) . Most of the differences are probably strain differences. Determination of control AEM values in normal lymphoid cell populations, and evaluation of the reproducibility of such values (Bubenik et al., 1981c) was therefore considered to be important before approaching the AEM analysis of the parental and hybrid cell lines.
Anodic electrophoretic mobility (AEM) of the cell populations has been reported to reflect the degree of cell differentiation or maturation (Sabolovic & Dumont, 1973; Dumont, 1974) , content of surface sialic acid (Wiig, 1974; Mayhew & Weiss, 1968) and acquired malignant (Sabolovic et al., 1973 Sabolovic, 1975; Olive et al., 1977; Marikovsky et al., 1979) or nonmalignant (Rhie & Sehon, 1972; Wiig, 1975; Donald et al., 1980) The mean AEM seems to be a relatively stable marker of the cell population, which can be readily used in cell cultures for comparison and characterization of cell lines. This conclusion is supported by the data reported by others (RuhenstrothBauer & Luicke-Huhle, 1968; Bert et al., 1971; Zeiller et al., 1972; Wiig, 1973a, b) about the AEM of lymphocyte subpopulations, as well as by preliminary results of the AEM analysis of cloned BH2 subpopulations (Simova' et al., to be published). The possible correlation between AEM of T-cell hybridomas on the one hand and expression of their immunologic function on the other remains to be established. 
